Abstract. We present the first results of our speckle interferometric measurements of binary stars made with the ICCD speckle camera using the 1.52-m telescope of the Observatorio Astronomico Nacional at Calar Alto (Spain) in September, 1999. The data contain 123 observations of 83 systems. The measured angular separations range from 0. 153 to 6. 727. We have used there new speckle measurements to improve the orbital elements for the binaries COU 247 and BU 524 AB.
Introduction
At the present time, although the orbits for more than 1000 visual binaries are available, the study of orbital motion of visual and interferometric pairs remains an important astronomical discipline. Visual binaries are the key source of information about stellar masses and distances, while for the lower part of the main sequence they define practically our understanding of stellar physical properties. However, visual measurements of binaries with a filar micrometer are rarely performed today. In comparison with digital speckle interferometric methods, micrometric data show, in general, lower precision. They are also often associated with significant errors, which is especially true for small angular separations, ∼0. 1.
By means of speckle interferometry, the Rayleigh resolution limit of 70 mas (0.07 arcsec) for a 1.5-m telescope can be routinely achieved. That is high enough to study the relative motion of the components of the most well known visual binary stars, in order to define the parameters of their orbits. Only for very close visual pairs are the larger apertures needed, but the lack of the observing time at large telescopes is the reason for rare and unsystematic binary star observations. Therefore, high quality speckle measurements, even with moderate size telescopes, can be an important source of data about the relative motion of the components in multiple star systems (Douglass et al. 1997) . For these purposes a speckle interferometer with a photoncounting intensified CCD detector was developed in the Astronomical Observatory Ramon Maria Aller of the University of Santiago de Compostela, in cooperation with the Special Astrophysical Observatory (SAO) of the Send offprint requests to: J. A. Docobo
Russian Academy of Sciences. The new instrument has been used for speckle observations of binary stars using the 1.52-m telescope at Calar Alto, in 1999. Below, we provide a brief description of the instrument and report on the first interferometric data obtained. Orbits of visual binaries Cou 247 and Bu 524 were improved using the new measurements.
Brief description of the speckle camera
The scheme of the instrument is essentially the same as for other speckle cameras in use today at several large telescopes. The main module contains a pair of interchangeable microscope objectives with magnifications 8× and 20×, which are necessary to sample the size of individual speckles (about 4 µ at 500 nm at the f/8 Cassegrain focus of the 1.52-m telescope) to a detector's pixel, with a size of 13.4 µ. The corresponding scale on the detector is 0.028 or 0.011 arcsec per pixel with total fields of view of 5.6 and 14.3 arcsec square. We normally use a 20× microscope objective; the 8× one is intended only for pointing at weak stars. In front of the microscope objective is the Uniblitz remote-controlled electronic shutter, which provides the exposure value in the range 5 to 40 ms. The shutter is synchronized with the CCD detector readout. An additional mirror, which can be installed in the beam in front of the shutter, sends light to the TV guidance camera for centering of an object in the field of view. A combination of narrow-pass band interference filters and neutral density filters is used for wavelength selection. Data are routinely obtained through the 520/24-nm filter; however, a filter wheel assembly also includes 600/50-nm and 660/40-nm filters. A set of 4 zero mean deviation prisms, mounted on a rotation stage, is used for atmospheric dispersion compensation at different zenith angles. Each prism is designed to compensate for the atmospheric effect within a prescribed interval of zenith angle, while for the 20
• radius from the zenith, the clear aperture is selected. The detector system consists of a PCO Computer Optics (Germany) Sensicam CCD camera with 1280(H) × 1024(V ) pixels of 6.7 × 6.7 µm, optically coupled by means of a pair of f/1.5 transfer lenses to a 3-stage electrostatically focused image intensifier. The input 24-mm photocathode of the intensifier has an S-25 spectral response with a peak sensitivity of 12% at 510 nm, and about 2% sensitivity is still available at 800 nm. For faster readout we use the sampling of speckle images to 512 × 512 pixels. The dynamic range of the system is limited by the 12-bit digitization. Single photoelectron events are recorded by the system with a signal-to-noise ratio of about 30. Shorter exposures and narrower filters are utilized when bright stars are studied in an analogue readout mode. The data are transferred via optical fibers to a computer system and then onto Exabyte tapes. The system is capable of acquiring and storing 12-bit digitized data at a speed of 5 images per second.
Observations and data reduction
The speckle camera has been primarily used for observations of binary stars at the Cassegrain focus of the 1.52-m telescope of the Observatorio Astronomico Nacional at Calar Alto, Spain. 83 pairs were observed between September 15 and 24, 1999, under a moderate seeing of 1 to 3 . For each binary, a typical observing procedure involved the accumulation of 1000 to 3000 short exposure images on Exabyte tapes.
Calibration of our speckle data was accomplished only by observing wide binaries with very long orbital periods. A list of 10 pairs observed for calibration purpose on the 6-m telescope of SAO was used to define the orientation of the CCD with respect to the vertical. In addition, the detector orientation was checked by using star trails in right ascension with the magnification 8×. We could not use other calibration procedures because the telescope was not equipped with a slit mask and its focal length was not known to sufficient accuracy. The resulting value of the camera orientation error is less than 0.2
• . Processing of speckle data is made in three steps. Firstly, for each speckle frame we make a flat-field photometric correction and geometric correction of field distortions caused by the image intensifier. Then, we compute the mean power spectrum of an object following the standard Labeyrie procedure (1970) . The average power spectrum is corrected for the photon noise bias. At the final stage, we compute a set of radial cross-sections through the power spectrum up to the diffraction cut-off frequency of the telescope and fit this with the model of a binary star spectrum to find the distance and position angle. From position measurements for pairs with at least 3 observations, we have found that the mean standard deviation in separation is 10 mas, while the error in position angle is 1
• . With the present detector, we could observe binaries with • Ω 2 1 .3
a secondary as faint as 10.5 magnitude. However, we expect that with an improved image intensifier and by using the cooling of the photocathode, the limiting magnitude will be near 13.
Results of the measurements are given in Cols.
(1) to (6) of Table 2 . The first three columns list the Washington Double Star Catalogue coordinate (Worley & Douglass 1996) , the name of the star or its catalogue number in common use and the discoverer designation. The fourth column gives the epoch of the observation in fractional Besselian year. The fifth and sixth columns contain the measured position angle θ in degrees and angular separation ρ in arcseconds. The note "UR" denotes the cases when the binary was not resolved. This might indicate too close a companion (less than 70 mas), too large a magnitude difference (more than 3 magnitudes), very bad seeing, or any combination of these factors. Finally, the note "R" means the use of the red 660/40-nm filter.
New orbits
Using the measurements presented in this paper, the orbits of the systems COU 247 (WDS 00095+1907) and BU 524 AB (WDS 02537+3820) were revised, as announced previously in the IAU Commission 26 Information Circular Nos. 140 and 141, respectively.
All available micrometric and speckle measurements, together with the analytical method of Docobo (1985) , were used to compute the orbits shown in Figs. 1 and 2 . Speckle data are indicated by dots, while O-C lines connect measures to their predicted locations on the orbit. For COU 247, visual measures are also included in the figure.
The solid line connects the primary component, indicated by the cross, with the periastron position. In Table 1 the individual orbital parameters are given for each star: line 1 -star identification; line 2 -orbit author(s); lines 3 to 9 -new orbital elements; line 10 -total mass of the system obtained by combining new a and P values with the Hipparcos parallax (ESA 1997) . Because the COU 247 orbit may be evaluated only as preliminary, no errors for the individual elements are given in the table.
COU 247
The binarity of this star (V = 7.96, sp.type G3V) was discovered by P. Couteau in 1967. Jasinta (1996) calculated the orbit with a period of 60.52 years. However, new speckle measurements indicate a longer period. Although the binary has completed only about 80
• of orbital motion, the new orbital solution gives the dynamical parallax (15 mas), which is in agreement with the Hipparcos parallax value (13.8 mas).
BU 524 AB Due to its short period, this bright binary star (V = 5.36, sp. type F4IV) has completed several revolutions since the discovery of its binary nature by S. W. Burnham in 1878. Nevertheless, the last orbit, calculated for the system by Aristidi et al. (1999) , does not fit well with recent speckle measurements. We tried to adjust the orbital parameters to the latest speckle data, and with these improvements, the orbit seems to be almost definitive. Acknowledgements. The development of the speckle camera was entirely financed by the Secretaria Xeral de Investigacion e Desenvolvemento of the Xunta de Galicia (regional government of Galicia, Spain) on the basis of the Call for Proposals for Science Equipment in 1998. This work is a part of the Investigation Project PGIDT99PXI24301B supported by the Xunta de Galicia.
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